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The United States electric-light projector is shown in Fig. 2. It 
has both a horizontal and vertical motion, so that the light can be 
thrown in any direction. It carries a focusing-lamp in a parabolic 
reflector. When out of service, the case is rigidly locked in posi- 
tion by clamps at the side and a catch at the base, protecting it 
against the jarring of a sea-way or otherwise. The glass face is 
in strips to avoid cracking from unequal expansion. Its hinges 




FIG. 2. — ELECTRIC PROJECTOR. 

are made to act both as hinges and latch, so that by drawing 
a pin the face can be opened on either side at will. All adjust- 
ments are outside the case, so that the doors leading to the lamp- 
works need not be opened. The lamp requires forty volts, and the 
resistance-box shown in the cut adapts it to any circuit. 



TWENTY YEARS.i 



A REMINDER that to-day is the twentieth anniversary of the first 
issue of Nature will not, perhaps, be without interest to our readers, 
and certainly affords food for reflection to those who in various 
capacities have been more or less closely connected with this jour- 
nal from the first. 

"When another half-century has passed," said Professor Hux- 
ley in our first number, "curious readers of the back numbers 
of Nature will probably look on our best * not without a smile.' " 

It will probably be so ; but, though twenty years is hardly a 
sufficient interval to make our smiles at our earlier efforts super- 
cilious, it is enough to test whether progress has been made, and 
whether the forward path is pursued with growing or with waning 
force. 

As regards this journal itself, we may claim that it has not dis- 
appointed the hopes of its founders, nor failed in the task it under- 
took ; and we make this claim all the more emphatically because 
we feel that what has been accomplished has not been due to our 
own efforts so much as to the unfailing help we have always re- 
ceived from the leaders in all branches of natural science. This 
help has not been limited to their contributions to our columns, but 

i From Nature, Nov. 7, 1889. 



has consisted also of advice and suggestions which have been freely 
asked and as freely given. Not the least part of our duty, and 
even privilege, to-day, is to state openly how small our own part 
has been, and to render grateful thanks to those to whom it is 
chiefly due that Nature has a recognized place in the machinery 
of science, and has secured an audience in all parts of the civilized 
world. 

We do not wish, however, to narrow our retrospect of the last 
twenty years by confining our attention to the measure of success 
which these pages have won. It has been attained, as we have 
shown, by the aid of nearly all the best-known scientific writers 
and workers, not in Britain only, but in many countries old and 
new ; and we cannot believe that they would thus have banded 
themselves together, if evidence had not been given of an honest 
desire for the good of science and for the " promotion of natural 
knowledge," or if the attainment of these objects had not been re- 
garded by us as of more importance than a journalistic success. 
Thus, on its twentieth birthday, we would think not so much 
of the growth of Nature as of the advance which in the last twenty 
years it has chronicled. 

A formal history of science for that period would be a formid- 
able task, but it is already possible to discern what will probably 
appear to posterity to be the most salient characteristics of the last 
two decades. 

In the physical sciences, the enormous development of the atomic 
theory, and the establishment of a connection between the theories 
of electricity and light, are perhaps the two main achievements of 
the years we are considering. Methods of accomplishing the at 
first sight impossible task of measuring atomic magnitudes have 
been devised. Our own volumes contain some of the most inter- 
esting papers of Sir William Thomson on this subject ; and the 
close agreement in the results attained by very different methods is 
sufficient proof, that, if only approximations, they are approxima- 
tions we may trust. The brilliant vortex atom theory of Sir Wil- 
liam Thomson has not as yet achieved the position of a proved 
hypothesis, but has stimulated mathematical inquiry. A number 
of very powerful researches have added to our knowledge of a 
most difficult branch of mathematics, which may yet furnish the 
basis of a theory which shall deduce the nature of matter and the 
phenomena of radiation from a single group of assumptions. 

The theory of gases has been extended in both directions. The 
able attempt of Van der Waals to bring both vapor and liquid 
within the grasp of a single theory is complementary to the exten- 
sion by Crookes, Hittorf, and Osborne Reynolds, of our knowledge 
of phenomena which are best studied in gases of great tenuity. 

The gradual expansion of thermodynamics, and in general of the 
domain of dynamics from molar to molecular phenomena, has been 
carried on by Willard Gibbs, J. J. Thomson, and others, until, in 
many cases, theory seems to have outrun not only our present ex- 
perimental powers, but almost any conceivable extension which 
they may hereafter undergo. 

The pregnant suggestion of Maxwell that light is an electro- 
magnetic phenomenon has borne good fruit. Gradually the theory 
is taking form and shape ; and the epoch-making experiments of 
Hertz, together with the recent work of Lodge, J. J. Thomson, and 
Glazebrook, furnish a complete proof of its fundamental hypotheses. 
The great development of the technical applications of electricity 
has stimulated the public interest in this science, and has necessi- 
tated a more detailed study of magnetism and of the laws of peri- 
odic currents. The telephone and the microphone have eclipsed the 
wonders of the telegraph, and furnish new means of wresting fresh 
secrets from nature. 

Science has become more than ever cosmopolitan, owing chiefly 
to the imperative necessity for an early agreement as to the values 
of various units for a common nomenclature, and for simultaneous 
observations in widely separated localities. International confer- 
ences are the order of the day, and the new units which they have 
defined are based upon experiments by many first-rate observers in 
many lands, among whom the name of Lord Rayleigh stands second 
to none. 

On the side of chemistry, the periodic law of Mendeleeff has be- 
come established as a generalization of the first importance, and the 
extraordinary feat of foretelling the physical properties of an as yet 
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undiscovered element has attracted to it the attention of the whole 
scientific world. 

The once permanent gases are permanent no more. Dulong 
and Petit's law has found a complement in the methods of Raoult. 
The old doctrine of valency is giving way to more elastic hypoth- 
eses. The extraordinary progress of organic chemistry, which 
originated in the work and influence of Liebig and the Giessen 
school, has continued at an accelerated rate. The practical value 
of even the most recondite investigations of pure science has again 
been exemplified by the enormous development of the coal-tar in- 
dustry, and by the numerous syntheses of organic products which 
have added to the material resources of the community. 

The increase of our knowledge of the sun by means of localized 
spectroscopic observation, the application of photography to astron- 
omy, and, more recently still, the extension and generalization of 
the nebular hypothesis, are perhaps the most remarkable develop- 
ments of those branches of science which relate to astronomy. 
Stars which no human eye will ever see are now known to us as 
surely as those which are clearly visible. The efforts to reduce 
nebulae, comets, and stars under one common law, as various cases 
of the collision or aggregation of meteoritic swarms, and the strik- 
ing investigations of Professor Darwin on the effects of tidal action 
and on the application of the laws of gases to a meteoritic plenum, 
give promise of a fuller knowledge of the birth and death of 
worlds. 

In the biological sciences, the progress during the last twenty 
years has consisted chiefly in the firm establishment of the Dar- 
winian doctrine, and the application of it and its subordinate con- 
ceptions in a variety of fields of investigation. The progress of 
experimental physiology has been marked by increasing exactitude 
in the application of physical methods to the study of the proper- 
ties of living bodies ; but it has not as yet benefited, as have other 
branches of biology, from the fecundating influence of Darwin's 
writings : hence there is no very prominent physiological discovery 
to be recorded. The generation of scientific men which is now 
coming to middle age has been brought up in familiarity with Mr. 
Darwin's teaching, and is not affected by any thing like hostility or 
a priori antagonism to such views. The result is seen in the vast 
number of embryological researches (stimulated by the theory that 
the development of the individual is an epitome of the development 
of the race) which these twenty years have produced, and in the 
daily increasing attention to that study of the organism as a living 
thing definitely related to its conditions which Darwin himself set 
on foot. The marine laboratories of Naples, Newport, . Beaufort, 
and Plymouth, have come into existence (as in earlier years their 
forerunners on the coast of France), and served to organize and 
facilitate the study of living plants and animals. The " Challenger " 
and other deep-sea exploring expeditions have sailed forth and re- 
turned with their booty, which has been described with a detail and 
precision unknown in former times. The precise methods of 
microscopic study by means of section-cutting — due originally to 
Strieker of Vienna — have within these twenty years made the 
study of cell-structure and cell-activity as essential a part of mor- 
phology as it had already become of physiology. These, and the 
frank adoption of the theory of descent, have swept away old ideas 
of classification and affinities, and have relegated the -ascidian 
" polyps '' of old days to the group of Vertebrata, and the sponges 
to the coelenterates. The nucleus of the protoplasmic cell — which 
twenty years ago had fallen from the high position of importance 
accorded \.o it by Schwann — has, through the researches of 
Biitschli, Flemming, and Van Beneden, been reinstated, and is now 
shown to be the seat of all-important activities in connection with 
cell-division and the fertilization of the ^gg. The discovery of the 
phenomena of karyokinesis and their relation to fertilization will be 
reckoned hereafter as one of the most, if not the most, important 
of the biological discoveries of the past twenty years. 

Apart from Darwinism, the most remarkable development of 
biological studies during these ** twice ten tedious years " is un- 
doubtedly the sudden rise and gigantic progress of our knowledge 
of the bacteria. Though the foundations were laid fifty years ago 
by Schwann and Henle, and great advances were made. by Pasteur, 
and by Lister just before our period, yet it is within this span that 
the microscope and precise methods of culture have been applied 



to the study of the " vibrions," or " microbes," and the so-called 
" bacteriology " established. We now know, through the labors 
of Toussaint, Chauveau, Pasteur, and Koch, of a number of dis- 
eases which are definitely caused by bacteria. We also have 
learned from Pasteur how to control the attack of some of these 
dangerous parasites. Within these twenty years the antiseptic 
surgery founded by Sir Joseph Lister has received its full measure 
of trial and confirmation, while his opportunities and those of his 
fellow-countrymen for making further discovery of a like kind have 
been ignorantly destroyed by an act of Parliament. 

To particularize some of the more striking zoological discoveries 
which come within our twenty years, we may cite the dipnoous 
fish-like creature Ceratodus of the Queensland rivers, discovered 
by Krefft ; the jumping wheel-animalcule Pedalion, of Hudson ; 
the development and the anatomy of the archaic arthropod Perip- 
atus worked out by Moseley, Balfour, and Sedgwick ; the Hydro- 
corallincB of Moseley, an entirely new group of compound animals ; 
the fresh-water jelly-fish Limnocodium of the Regent's Park lily- 
tank ; the Silurian scorpion of Gotland and Lanarkshire ; the pro- 
tozoon Chlamydomyxa discovered by Archer in the Irish bogs ; 
the Odontornithes and the Dinocerata of the American paleontolo- 
gists ; the intracellular digestion obtaining in animals higher than 
Protozoa, and the significance of the " diapedesis " of blood-cor- 
puscles in inflammation, and the general theory of phagocytes due 
to Mecznikow ; the establishment of the principle of degeneration 
as of equal generality with that of progressive development, by 
Anton Dohrn ; the demonstration by Weismann and others that 
we have no right to mix our Darwinism with Lamarckism, since 
no one has been able to bring forward a single case of the trans- 
mission of acquired characters. Perhaps the attempt to purify the 
Darwinian doctrine from Lamarckian assumption will hereafter be 
regarded, whether it be successful or not, as the most characteris- 
tic feature of biological movement at the end of our double decade. 
Its earlier portion was distinguished by the publication of some of 
Darwin's later works. Its greatest event was his death. 

In botany, twenty years ago, the teaching in our universities was 
practically sterile. In one of our earliest numbers. Professor James 
Stewart defended with some vigor the propriety of intrusting botany 
to a lecturer at Cambridge who was also charged with the duty of 
lecturing on electricity and magnetism. It is startling to compare 
a past, in which botany was regarded as a subject which might be 
tacked on anywhere, with its present condition, in which there is 
scarcely a seat of learning in the three kingdoms which is not 
turning out serious work. The younger English school would be 
ungrateful if it did not acknowledge its debt to the eminent Ger- 
man teachers from whom it has derived so much in the tradition 
and method of investigation. Sachs and De Bary have left an 
indelible mark on our younger professors. But it would be a mis- 
take to suppose that English modern botany has simply derived 
from Germany. It has developed a character of its own, in which 
the indirect influence of Darwin's later work can be not indistinctly 
traced. There has been a gradual revolt in England, the ultimate con- 
sequences of which have still to be developed, against the too physi- 
cal conception of the phenomena of plant-life which has been preva- 
lent on the Continent. Darwin, by his researches on insectivorous 
plants and plant movements from a purely biological point of view, 
prepared the way for this ; Gardiner followed with a masterly dem- 
onstration of the physical continuity of protoplasm in plant-tissues. 
This has thrown a new light on the phenomena studied by Dar- 
win ; and we need not, therefore, be surprised that his son, F. 
Darwin, has started what is virtually a new conception of the pro- 
cess of growth, by showing that its controlling element is to be 
sought in the living protoplasm of the cell rather than in the in- 
vesting cell-wall. On the whole, English botanists have shown a 
marked disposition to see in the study of protoplasm the real key 
to the interpretation of the phenomena of plant-life. The complete 
analogy between the processes of secretion in animals and vege- 
tables established by Gardiner, and the essential part played by fer- 
ments in vegetable nutrition, illustrated by Green, are examples of 
the results of this line of inquiry. To Germany we owe a flood of 
information as to the function of the cell-nucleus, which; it is 
singular, has met with general acceptance but little detailed cor- 
roboration in this country. 
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In morphology a review would be ineffective which did not go 
somewhat deeply into detail. The splendid hypothesis of Schwen- 
dener, of the composite nature of lichens as a commensal union of 
AlgcB and Fungi, has gradually won its way into acceptance. In 
England there is little of the first rank which calls for note except 
the researches of Bower on the production of sexual organs on the 
leafy plant in ferns without the intervention of an intermediate 
generation. 

In vegetable physiology there seems a pause. The purely physi- 
cal line of inquiry, as already suggested, seems to have yielded its 
utmost. The more biological line of inquiry has only yet begun to 
yield a foretaste of the results which will undoubtedly ultimately 
flow from it. 

Something must be added as to systematic and geographical botany. 
The ** Genera Plantarum "of Bentham and Hooker, the work of a 
quarter of a century at Kew, affords a complete review of the 
higher vegetation of the world, and has been accepted generally as 
a standard authority. To Bentham also we owe the completion of 
the " Flora Australiensis," the first complete account of the flora 
of any great continent. 

In geographical botany, perhaps the most interesting results 
have been the gradual elaboration of a theory as to the distribution 
of plants in Africa, and the botanical exploration of China, of the 
vegetable productions of which, twenty years ago, almost nothing 
was known. 

In the classification of the lower plants, perhaps the most inter- 
esting result has been the happy observations of Lankester upon a 
colored bacterium, which enabled him to show that many forms 
previously believed to be distinct might be phases of the same life- 
history. 

In geology probably the greatest advance has been in the ap- 
plication of the microscope to the investigation of rock-structure, 
which has given rise to a really rational petrology. All except the 
coarser-grained rocks were only capable of being described in vague 
terms. With modern methods, their crystalline constituents are 
determinable, however minute, and the conditions under which 
thef were formed can be inferred. 

It is impossible, even in a brief review of this kind, to think only 
of what has been won, and to ignore the loss of leaders who were 
once foremost in the fray. In England three names which will 
never be forgotten have been removed from the muster-roll. Dar- 
win, Joule, and Maxwell can hardly be at once replaced by suc- 
cessors of equal eminence. As the need arises, however, men will 
no doubt be found adequate to the emergency, and it is at least 
satisfactory to know that they will appeal to a public more capable 
than heretofore of appreciating their efforts. 

The support afl"orded by the governments of western Europe to 
scientific investigation has been markedly increased within the 
period which we survey. France has largely extended her subsi- 
dies to scientific research, while Germany has made use of a large 
part of her increased imperial revenue to improve the arrangements 
for similar objects existing in her universities. The British Gov- 
ernment has shown a decided inclination in the same direction : 
the grant to the Royal Society for the promotion of scientific re- 
search has been increased from ^1,000 to ^4,000 a year ; while 
subsidies have been voted to the Marine Laboratory at Plymouth, 
to the Committee on Solar Physics, to the Meteorological Council, 
and quite recently to the university colleges throughout the 
country ; of which last it is to be hoped that a fair proportion will 
be devoted to the promotion of research rather than to the reduc- 
tion of class fees. 

Twenty years ago, England was in the birth-throes of a national 
system of primary instruction. This year has seen the state recog- 
nition of the necessity of a secondary and essentially a scientific 
system of education, and the Technical Instruction Act marks an 
era in the scientific annals of the nation. 

The extension of scientific teaching has gone on rapidly within 
and without our universities. Twenty years ago the Clarendon 
Laboratory at Oxford was approaching completion, and was the 
only laboratory in the country which was specially designed for 
physical work. Now, not only has Cambridge also its Cavendish 
.Laboratory, but both universities have rebuilttheir chemical labora- 
tories, both have erected buildings devoted to the study of biology. 



and the instruction of students in both zoology and botany has 
taken a characteristic practical form which we owe to the system 
of concentrating attention on a series of selected " types " intro- 
duced by Rolleston and by Huxley. Oxford has been furnished 
with an astronomical observatory by the liberality of Warren de 
la Rue, and Cambridge has accepted the noble gift of the NewaU 
telescope. Nor have such proofs of the vitality of science been con- 
fined to the universities. 

Twenty years ago the Owens College was a unique institution. 
Now, united with two thriving colleges in Leeds and Liverpool, it 
forms the Victoria University ; while science is studied in appro- 
priate buildings in Birmingham, Newcastle, Nottingham, and half 
a dozen towns beside. 

A race is thus springing up which has sufficient knowledge of 
science to enforce due recognition of its importance ; and public 
opinion can now, far more than in the past, be relied on to support 
its demands. Fortunately, too, these can be authoritatively ex- 
pressed. The Royal Society wields, if it chooses to exercise it, an 
enormous power for good. Admitted on all hands to be the su- 
preme scientific authority in this country, its decisions are accepted 
with a deference which can spring only from respect for the knowl- 
edge and scrupulous fairness by which they are dictated. If some- 
times it moves slowly, it is delightful to turn from the babble of 
the politicians to the study of an institution which does its work 
well, and perhaps too noiselessly. But even the House of Com- 
mons, hitherto ignorant and therefore apathetic in matters scien- 
tific, is awakening to the fact that there are forces to be reckoned 
with, and impulses to be stimulated and controlled, which are of 
more enduring import to the national welfare than mere party 
politics. And the people, too, are beginning to see that it is to the 
economic working of these forces, and to the right direction of 
these impulses, that their representatives are bound to give atten- 
tion. True it is that another generation may possibly pass away 
before either the House of Commons or even ministers are suffi- 
ciently instructed in science to recognize fully their responsibility 
in this direction. 

Whatever, then, the future may bring, the last twenty years have 
been characterized by progress both steady and rapid. The tide 
flows on with no sign of check, and we accept the success of Na- 
ture in no spirit of self-gratulation, but as a straw by which the 
speed of the current may be gauged. 



HEALTH MATTERS. 
Ozone in the Treatment of Phthisis. 

Ransome records the treatment of thirteen cases of pulmonary 
tuberculosis by the inhalation of ozone. Each cylinder used con- 
tained seven litres of pure oxygen ozonized up to nine per cent. 
No other treatment was employed. The cases represented various 
stages of the disease, and were all under observation for more than 
one year. The author says that the results obtained were a con- 
tinuous freedom from fever, absence of night-sweats, diminished 
expectoration, and great gain in weight and strength. 

The author believes that ozone does not act as a direct germi- 
cide, and that the control over the disease does not seem to come 
from any direct action upon the tubercle bacillus. It acts by re- 
storing tone to diseased portions, and has a beneficial effect on the 
general health. 

In the paper the daily notes are given of each case. As the 
Brooklyn Medical Journal observes, one can hardly find the au- 
thor's conclusions in these notes. In one case, certainly, the in- 
halations caused a fresh bronchitis, and emesis also ocurred in 
others. These patients, perhaps, would have improved quite as 
much if no ozone had been given, as they received good care and 
good food. The author offers the treatment as giving the best re- 
sults as yet obtained. 

New Jersey Sanitary Association. — The New Jersey 
Sanitary Association met in the State House, Trenton, on Nov. 22 
and 23. The officers were Dr. Dowling Benjamin of Camden, 
president ; and Dr. D. C. English of New Brunswick, secretary. 
Papers were read on the following subjects : " The East Orange 
Sewage- Disposal Works," by C. P. Bassett, C^E. ; "The Passaic 



